Opposite effect of protein synthesis inhibitors on potassium deficiency-induced apoptotic cell death in immature and mature neuronal cultures.
Typically, primary cultures of rat cerebellar granule neurons are grown in the presence of 25 mM KCl and are considered to mature by approximately 7 days in vitro. Potassium deficiency was created by growing the neurons from days 1 to 4 in the presence of 12.5 mM KCl (immature cultures) or by switching the mature neurons grown with 25 mM KCl to 12.5 mM KCl. In both conditions we observed neuronal death that bears the signs of apoptosis, i.e., DNA fragmentation determined qualitatively by agarose gel electrophoresis of DNA and quantitatively by in situ terminal deoxynucleotidyl transferase assay. The protein synthesis inhibitors cycloheximide and anisomycin provided neuroprotection in the mature cultures but potentiated the toxic effect of KCl deprivation in the immature neurons. The results suggest that a prudent use of protein synthesis inhibitors is critical in experiments with primary neuronal cultures.